of the authors, but much lower than a factor of 2. An increase of 24% at +1°C implies a Q 10 of 8.6. This is a large value, but far away from the reported value of 1,000 and in line with previous research on the temperature dependence of bryozoan growth. For example, AmuiVedel et al. [3] , who studied bryozoan colony growth in the UK, reported a doubling of the instantaneous growth rate at an increase of +4°C, from 14°C to 18°C, which means a Q 10 of 5.7. The temperature effect for the spirorbid species in the study of Ashton et al. [1] is in the same order of magnitude ( Figure 1C,D) .
Hence, the conclusion of Ashton et al. [1] should have been that increasing temperatures may cause an earlier start of the growth period and an increase in the growth rate that is in accordance with previous studies in temperate zones. Experiments as performed by Ashton et al. [1] are very interesting and important for understanding the impact of climate change in the Antarctic realm. The study deserves follow-up experiments, but one should take care that appropriate methods of analysis are used. In our recent Current Biology paper [1] , we describe an ocean warming experiment in which we manipulated the temperature of panels set on the seafloor to provide a realistic and relevant indication of how benthic communities may change under future ocean warming. We describe increases in growth associated with warming by 1°C, with growth rates up to doubled in some species. The definition of Q 10 is a measure of the temperature sensitivity of an enzymatic reaction rate or a physiological process due to an increase by 10°C; doubling of growth rates with a 1°C change gives Q 10 s around 1,000. In his correspondence, Jaap van der Meer [2] questions our methods and provides alternative analyses which lead him to conclude that our observed increases in growth rate were in fact much lower and in accordance with previous studies from temperate zones. We provide justification for our use of absolute growth rate, justification for not using instantaneous growth rate (or a measure of growth in proportion to previous growth) and encourage the ongoing discussion of how to measure and compare growth rates.
There are several standard ways of measuring growth and several relevant definitions. Growth: the increase in weight or total length of an organism per year. Growth rate: the increase in weight of an organism per year, divided by the initial weight. Absolute growth rate: the actual increase in size of an individual or population per unit time under known or specific conditions. Two of these do not refer to the initial size of the animal. A literature search for the words 'bryozoan' and 'growth' among articles published since 2005 and listed in Web of Science produced 16 results, eight of which recorded growth measurements. Among these, seven measured absolute growth while only one [3] (also referenced by van der Meer) measured instantaneous growth. In our paper, we provided results analogous to the majority of recent studies.
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Most growth models are based on growth as an increase in size over time. The von Bertalanffy growth equation is the most commonly used growth curve, based on the rate of growth of an organism: dl/dt = K(L  -l). This equation is most commonly used for fish and invertebrates which demonstrate indeterminate growth, similar to bryozoans. The Gompertz growth curve is based on the same equation but uses log length: dlogl/dt = K(logL  -logl). The Richards curve is another logistic curve based on length increments, and there are several more. Growth rates are assumed to be the slope of that curve -change in length over change in time, not as a proportion.
When considering growth of an essentially circular or sub-circular 2D form characteristic of encrusting bryozoans, using area results in the rate of zooid production per individual decreasing as a function of colony size [4] . Using increase in radius as an index of growth rate allows comparisons of growth between colonies of different sizes [5] . The method is analogous to that used for lichen and tree rings, where the width of annual rings are the most commonly quoted measure of growth and they are also used to inform our understanding of conditions when the ring was laid down [6] .
Strictly two-dimensional growth in bryozoans (as observed on our panels) is constrained by the peripheral location of the budding zone [4] . Within a year-group two main factors determine the level of growth in bryozoans; how long they can grow for and the length of the growth margin they can grow from. The period of time that they can grow for is restricted by the duration of food availability, which is highly variable between years [7] , and in Antarctica is largely driven by the duration of sea ice versus open water [8] . We propose that the alteration of food processing rate and changes in the efficiency of protein synthesis [9] are critical to the increases in growth that we observed with warming in Antarctica.
The use of instantaneous growth suggests that a colony's potential for growth is related to its surface area and the number of zooids in a colony. Several features demonstrate that this is not a perfect solution for bryozoans: first, the growth of laminar bryozoan colonies is limited by the growing front (circumference of the undisturbed colonies in our examples, which is directly related to the radius c = 2r). Thus, growth would be relative to the number of zooids in the previous growing front, rather than the area of the colony. The proportion of the growth margin unobstructed by competition in wild bryozoans may be low [10] and the calculation of instantaneous growth would not capture this; second, in a mature colony, many of the zooids in the centre will have died and much of the total biomass will be skeletal remains of dead zooids, which will not contribute to future growth. It is unlikely there were any dead zooids in our colonies of <10 months of age, but it is equally unlikely that all zooids were contributing equally to growth of the colony; finally, in many species, growth rings show seasonal variation in growth regardless of the internal size of the colony, illustrating that it is external factors that control the growth of the organism, not its size. Establishing whether a zooid is live, senescing or dead can be impractical and a time consuming task, and therefore does not offer an improvement over the measures provided (and is further complicated when zooids may have different functions).
We did not compare growth rates directly to [3] , as this study measured increase in colony zooids, which are confounded as we describe above. They also found a difference in zooid size across treatments, which we do not (unpublished data). We agree that van der Meer's [1] analysis has merit, looking at the surface area of the colony that is available to produce materials necessary for the generation of new zooids, but do not see that it is feasible or correct in the case of encrusting bryozoans.
One place we take issue with van der Meer's methods [1] is his comparison of growth rates at different time points during the experiment to calculate maximum instantaneous growth rates and a Q 10 of 8.6. Not only would food and light availability, reproductive status and other variables be different across the time points, but the temperature difference is no longer fixed at +1°C, because of the change in ambient temperatures between time points, and Q 10 values cannot be calculated. This was a considerable advantage of our study over others that measure growth in different seasons/ latitudes as a measure of growth in different temperatures. Are Q 10 s above 1000 realistic? We agree that a discussion of methodology is important; however, both methods come to the conclusion that the observed increase in growth rates (instantaneous or absolute) is greater than would be expected. This result highlights that changes or transitions other than the direct effect of temperature on biological systems are happening, and both parties agree that the mechanism behind this result warrants further investigation.
